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IMPROVED USER INTERF ACE FOR EDITING 
DQCI JMENTS CONTAINING MAR KUP LANGUAGE 

Technical Field 

5 The invention generally relates to the field of electronic document 

editing and, more specifically, to the field of user interfaces for editing documents 
containing markup language. 

Background of the Invention 

With the advent and explosion of the Internet, a number of technologies 
10 that facilitate the interchange of data have become widely utilized. One of these 
technologies, extensible markup language ("XML"), has become a foundational 
building block which makes possible a wide variety of different types of document 
processing and exchange. For instance, XML can be used to encapsulate any kind of 
structured information in order to pass the information between computing systems that 
1 5 would otherwise be unable to communicate. 

In order to facilitate the creation and editing of documents containing 
XML, and other markup languages, software tools have been created or adapted to 
provide XML editing features. In particular, some word processing applications ("word 
processors") have been adapted to allow an XML schema to be attached to a word 
20 processing document. Once the XML schema has been attached, XML tags may be 
added to the data contained in the word processing document. Although features for 
adding and editing XML to word processing documents have been added to some word 
processors, the user experience for utilizing these features and editing a document 
containing XML could be improved. 
25 One reason previous interfaces for editing documents containing XML 

have been less than satisfactory stems from the fact that many users are not familiar 
with XML and, in fact, have no desire or need to understand XML. For instance, a 

word processing document form may be created for use within a corporation that 
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employees are required to eomplete. The data contained on the form may inelude, for 
instance, an employee's home address and telephone number. The address and 
telephone number may bo tagged with XML that identifies the data as such. If the tags 
are displayed to an employee that is not familiar with XML, the employee may be 
5 eonfused and have difficulty completing the form. However, if the tags are no. 
displayed to the employee when completing the form, the employee may type the 
information outside of the tags, thereby rendering the XML meaningless. 

I, is with respect to these considerations and others that the vanous 
embodiments of the present invention have been made. 

|Q Summary of the Invention 

In accordance with the present invention, the above and other problems 
are solved by an improved method and apparatus for editing electronic documents that 
contain markup language tag, According to the methods provided herein, a user can 
more easily and accurate.y edit documents containing markup language without havmg 
,5 ,„ view the markup .anguage hags while editing. Moreover, utilizing various aspects of 
the invention, a user can easily determine the appropriate location within an electron* 
document to enter data into a markup langnage tag without having to actually v,ew the 
,ag itself. A user can also delete and move markup langnage tags without havmg to 
view the tags. 

20 According to one aspect of the invention, a method is provrded for 

editing an electronic document containing one or more markup language tags, such as 
XML tags The method is utilized within a computer application program for edtttng 
the electronic document. According to the method, a p.aceho.der may be assocated 
with some or all of the markup language tags contained within the document. The 
25 placeholder may comprise text, an image, or other type of viewable object. When the 
computer application program is utilized to edit the e.ectronic document, the markup 
language tags contained within the document are not displayed. Rather, the placeholder 
for each empty tag is displayed in a location that indicates the location of the tag wtthm 
the document. The placeholder for each tag may be the name of the tag or a user- 



defined text string may be specified and utilized as the placeholder for each tag. If a 
user-defined placeholder is available for an empty tag, the user-defined text is displayed 
as the placeholder rather than the tag name. The definition of user-defined text includes 
annotations to an XML Schema Definition ("XSD"); configuration files; schema library 
5 entries; or any other method of associating information with an XML element. The 
user-defined text also includes images, shapes, or any other type of content that is 
available in the editing environment. Otherwise, the name of the tag may be displayed 

as the placeholder for an empty tag. 

According to other aspects of the method, a mouse, keyboard, or other 

10 type of input device may be utilized to select the placeholder. After selection, any 
typed data will cause the placeholder to be hidden and the typed data to be inserted into 
the tag. If the typed data is later deleted, the placeholder will again be displayed. In 
this manner, a user can type data into a markup language tag without having to actually 
see the location of the tag itself. Similarly, if a placeholder is selected and a delete 

15 request is received, such as the selection of a delete key on a keyboard, the placeholder 
and the tag itself are deleted. In this manner a tag may be deleted by a user without 
viewing the tag. 

According to another aspect of the invention, another method for editing 
an electronic document containing markup language tags is provided. According to the 
20 method, a computer application program for editing an electronic document operates in 
one of two editing modes. In a first editing mode, any markup language tags contained 
within the document are displayed along with the other contents of the document. This 
mode may be utilized to view and modify the tag structure contained within the 
document directly. In a second editing mode, markup language tags are not displayed 
25 with the other contents of the document. This mode is similar to a traditional word 
processing user interface experience. However, when operating in the second editing 
mode, a determination is made as to whether any of the markup language tags are 
empty. For each of the tags that are empty, a placeholder is displayed. The placeholder 
may comprise the name of the tag, a user-defined text string, an image, or other type of 
30 viewable object. 



While operating in the second editing mode, a placeholder may be 
selected, for instance by using a mouse or other pointing device. Thereafter, any typed 
data will be inserted into the tag and the selected placeholder will be deleted. If a delete 
command is issued while a placeholder is selected, the tag and the placeholder will be 

5 deleted from the document. The placeholder may also be utilized to move the location 
of the tag within the document such as, for instance, by selecting the placeholder and 
performing a "drag and drop" operation. If text typed into the tag is removed, the 
placeholder will again be displayed. The markup language placeholder allows a user 
unfamiliar with markup language tags to type data into the correct location within a tag, 

10 to delete a tag, and to move a tag, all without having to actually view or interact with 

the tag itself. , 

The invention may be implemented as a computer process for editing 

electronic documents containing markup language, a computing system for editing 

documents containing markup, or as an article of manufacture such as a computer 

15 program product or computer readable media. The computer program product may be a 

computer storage media readable by a computer system and encoding a computer 

program of instructions for executing a computer process for providing the user 

interface. The computer program product may also be a propagated signal on a carrier 

readable by a computing system and encoding a computer program of instructions for 

20 executing a computer process. 

These and various other features, as well as other advantages, which 
characterize the present invention, will be apparent from a reading of the following 
detailed description and a review of the associated drawings. 

25 Brief Description of the Drawings 

FIGURE 1 is a computer system architecture diagram illustrating a 
computer system utilized in and provided by the various embodiments of the invention; 

FIGURES 2A-2B are user interface diagrams illustrating the difficulties 
encountered when editing an electronic document containing markup language tags 
30 without using the aspects of the invention provided herein; 



FIGURE 3 is a state diagram illustrating a process for editing an 
electronic document containing markup language provided by the various embodiments 
of the present invention; and 

FIGURES 4A-5D are user interface diagrams illustrating various user 
5 interfaces and the features contained therein provided by and utilized within the 
embodiments of the present invention described herein. 

Detailed Description of the Invention 

Referring now to the drawings, in which like numerals represent like 
elements, various aspects of the present invention will be described. In particular, 

10 FIGURE 1 and the corresponding discussion are intended to provide a brief, general 
description of a suitable computing environment in which embodiments of the invention 
may be implemented. While the invention will be described in the general context of 
program modules that execute in conjunction with program modules that run on an 
operating system on a personal computer, those skilled in the art will recognize that the 

15 invention may also be implemented in combination with other types of computer 
systems and program modules. 

Generally, program modules include routines, programs, components, 
data structures, and other types of structures that perform particular tasks or implement 
particular abstract data types. Moreover, those skilled in the art will appreciate that the 

20 invention may be practiced with other computer system configurations, including hand- 
held devices, multiprocessor systems, microprocessor-based or programmable 
consumer electronics, minicomputers, mainframe computers, and the like. The 
invention may also be practiced in distributed computing environments where tasks are 
performed by remote processing devices that are linked through a communications 

25 network. In a distributed computing environment, program modules may be located in 
both local and remote memory storage devices. 

Referring now to FIGURE 1, an illustrative computer architecture for a 
computer 2 utilized in the various embodiments of the invention will be described. The 
computer architecture shown in FIGURE 1 illustrates a conventional desktop or laptop 
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computer, including a central processing unit 5 ("CPU"), a system memory 7, including 
a random access memory 9 ("RAM") and a read-only memory ("ROM") 11, and a 
system bus 12 that couples the memory to the CPU 5. A basic input/output system 
containing the basic routines that help to transfer information between elements within 
5 the computer, such as during startup, is stored in the ROM 11. The computer 2 further 
includes a mass storage device 14 for storing an operating system 16, application 
programs, and other program modules, which will be described in greater detail below. 

The mass storage device 14 is connected to the CPU 5 through a mass 
storage controller (not shown) connected to the bus 12. The mass storage device 14 and 

10 its associated computer-readable media provide non- volatile storage for the computer 2. 
Although the description of computer-readable media contained herein refers to a mass 
storage device, such as a hard disk or CD-ROM drive, it should be appreciated by those 
skilled in the art that computer-readable media can be any available media that can be 
accessed by the computer 2. 

15 By way of example, and not limitation, computer-readable media may 

comprise computer storage media and communication media. Computer storage media 
includes volatile and non- volatile, removable and non-removable media implemented in 
any method or technology for storage of information such as computer-readable 
instructions, data structures, program modules or other data. Computer storage media 

20 includes, but is not limited to, RAM, ROM, EPROM, EEPROM, flash memory or other 
solid state memory technology, CD-ROM, digital versatile disks ("DVD"), or other 
optical storage, magnetic cassettes, magnetic tape, magnetic disk storage or other 
magnetic storage devices, or any other medium which can be used to store the desired 
information and which can be accessed by the computer 2. 

25 According to various embodiments of the invention, the computer 2 may 

operate in a networked environment using logical connections to remote computers, 
such as an e-mail server computer, through a network 18, such as the Internet. The 
computer 2 may connect to the network 18 through a network interface unit 20 
connected to the bus 12. It should be appreciated that the network interface unit 20 may 

30 also be utilized to connect to other types of networks and remote computer systems. 



The computer 2 may also include an input/output controller 22 for receiving and 
processing input from a number of other devices, including a keyboard, mouse, or 
electronic stylus (not shown in FIGURE 1). Similarly, an input/output controller 22 
may provide output to a display screen, a printer, or other type of output device. 
5 As mentioned briefly above, a number of program modules and data files 

may be stored in the mass storage device 14 and RAM 9 of the computer 2, including an 
operating system 16 suitable for controlling the operation of a networked personal 
computer, such as the WINDOWS XP operating system from MICROSOFT 
CORPORATION of Redmond, Washington. The mass storage device 14 and RAM 9 
10 may also store one or more program modules. In particular, the mass storage device 14 
and the RAM 9 may store a word processing application program 10. As known to 
those skilled in the art, the word processing application program 10 is operative to 
provide functionality for creating and editing electronic documents, such as the word 
processing document 24. According to one embodiment of the invention, the word 
15 processing application program 10 comprises the WORD word processing application 
program from MICROSOFT CORPORATION. It should be appreciated, however, that 
other word processing application programs from other manufacturers may be utilized 
to embody the various aspects of the present invention. 

In conjunction with the editing of a word processing document 24, the 
20 word processing application program 10 provides functionality for "marking up" the 
word processing document 24 with XML tags, tn this regard, an XML schema 26 may 
be associated with the word processing document 24 and utilized to validate any XML 
markup contained within the word processing document 24. It should be appreciated 
that although the embodiments of the invention are described in the context of XML 
25 contained within an electronic document, the invention is equally applicable to 
electronic documents containing other types of markup languages such as hyper-text 
markup language ("HTML"), SGML, and others. 

As will be described in greater detail below, the word processing 
application program 10 is operative to permit editing of the document 24 in one of 
30 several editing modes. In particular, a "tag editing mode" is provided in which the 
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markup language tags contained in the document 24 are displayed in conjunction with 
the remainder of the contents of the document 24. Through the use of the tag editing 
mode, a user can view the structure of the tags contained within the document 24 and 
edit the tags and their contents directly. In this regard, FIGURE 2A illustrates a portion 
of a user interface 30A provided by the word processing application program 10 while 
operating in the tag editing mode. As shown in FIGURE 2A, the document being 
edited includes a number of XML tags and some content. In particular, the example 
document shown in FIGURE 2A includes a basic schema for a resume including a 
"resume" tag 32A-32B and an "address" tag 34A-34B (beginning and ending XML tags 
are referred to herein collectively as a "tag" or an "element"). The tag 32A-32B 
includes text 36 ("I live here") and the tag 34A-34B is empty. 

While operating in the tag editing mode illustrated in FIGURE 2A, a 
user can easily type directly within a tag, delete a tag, move a tag, and perform other 
operations on the tags and their content. However, as described above, many users are 
not familiar with markup language tags and may be confused by their presence in a 
document. Accordingly, the word processing application program 10 also provides a 
"traditional editing mode" in which the markup language tags are not displayed. In this 
regard, FIGURE 2B illustrates the same document as illustrated with respect to 
FIGURE 2A. However, in FIGURE 2B, the user interface 30B illustrates the screen 
display provided by the word processing application program 10 when operating in the 
traditional editing mode without markup language tags being displayed. In the 
traditional mode, the text 36 is displayed along with the insertion point 38. The 
insertion point 38 is the point at which new characters will be added or existing 
characters deleted. 

Because the tags are not shown in the user interface 30B, it can be very 
difficult for a user to know where to place the insertion point 38 to type into any of the 
tags 32A-32B and 34A-34B. Moreover, the user cannot be certain as to how to delete 
the markup language tags or to move the tags. The only way to perform these functions 
would be to switch back to the tag editing mode. This, however, is unacceptable for 
some users. Accordingly, the embodiments of the present invention provided herein 
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include an improved user interface that allows a user to insert content into tags, to delete 
tags, and to move tags without requiring the user to utilize the tag editing mode. 
Additional details regarding the improved user interface provided herein are provided 
below with respect to FIGURES 3-5D. 

5 Referring now to FIGURE 3, a state machine 300 will be described 

illustrating an exemplary process performed by the word processing application 
program 10 for editing electronic documents containing markup language tags. 
FIGURE 3 will be described in the context of the user interface screen diagrams 
presented in FIGURES 4A-5D. 

10 When reading the discussion of the state machine 300 presented in 

FIGURE 3, it should be appreciated that the logical operations of various embodiments 
of the present invention are implemented (1) as a sequence of computer implemented 
acts or program modules running on a computing system and/or (2) as interconnected 
machine logic circuits or circuit modules within the computing system. The 

1 5 implementation is a matter of choice dependent on the performance requirements of the 
computing system implementing the invention. Accordingly, the logical operations 
illustrated in FIGURE 3 and making up the embodiments of the present invention 
described herein are referred to variously as operations, structural devices, acts or 
modules. It will be recognized by one skilled in the art that these operations, structural 

20 devices, acts and modules may be implemented in software, in firmware, in special 
purpose digital logic, and any combination thereof without deviating from the spirit and 
scope of the present invention as received within the claims attached hereto. 

As illustrated in FIGURE 3, the word processing application program 10 
allows a document 24 to be edited in one of two possible editing modes. State 302 

25 represents the traditional editing mode wherein markup language tags contained in the 
document 24 are not displayed. The remainder of the content of the document 24, 
however, is displayed and may be edited freely by a user. As will be described in 
greater detail below, placeholders are provided and displayed for each markup language 
tag while operating in the traditional editing mode. 



9 



State 314 represents the tag editing mode. As discussed above, while 
operating in the tag editing mode, the word processing application program 10 displays 
the markup language tags along with the other contents of the document 24. The user 
can directly edit the tags contained in the document or add new tags to the document. 
The remainder of the content of the document 24 is also displayed and may be edited 
freely by a user. As will be described in greater detail below, the placeholders are not 
displayed while operating in the tag editing mode represented by state 314. 

As discussed briefly above, while operating in the traditional editing 
mode represented by state 302, the word processing application program 10 displays 
placeholders for each of the markup language tags in the document 24 that is empty. A 
placeholder comprises text, an image, formatting, or another type of viewable object 
that can be displayed with the other content of the document 24 to represent the location 

of the corresponding tag. 

A placeholder may be specified in several different ways. In particular, 
as shown in FIGURE 5C, a user interface dialog box 40B may be provided by the word 
processing application program 10 for specifying options relating to the handling of 
markup language within a word processing document. In particular, the user interface 
dialog box 40B may include a check box 58 that, when selected, will cause a 
placeholder to be shown for all empty tags when operating in the traditional editing 
mode. If no other placeholder text has been specified for a tag, the name of the tag will 
be utilized as the placeholder. Once a user has completed selecting options from the 
user interface dialog box 40B, the user may select the button 46C to accept the changes 
or the button 46D to ignore the changes. 

In another embodiment of the invention, user-defined placeholder text 
may be specified for each markup language tag in a document. In this embodiment, a 
user may select a particular tag while viewing the document in the tag editing mode 
represented by state 314. The user may then request that a user-defined placeholder be 
defined for the tag by making an appropriate selection from a pull-down menu or 
contextual menu for the tag. In response to such a selection, the user may be presented 
with the user interface dialog box 40A shown in FIGURE 4A. As shown in FIGURE 
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4A, the user interface dialog box 40A provides a facility for setting attributes on the 
selected markup language tag. In particular, the user interface dialog box 40A includes 
a text box 42 for specifying user-defined placeholder text. For example, as shown in 
FIGURE 4A, the placeholder 44A has been specified as "Insert Address Here." This 
occurs at state 316 shown in FIGURE 3. Once the button 46A has been selected to 
accept the changes, the placeholder 44A will be shown for the selected tag if the 
selected tag is empty and the word processing application program 10 is operating in the 
traditional editing mode. Alternatively, the button 46B may be selected to ignore the 
changes. 

FIGURE 4B further illustrates the sample document described above 
with respect to FIGURE 2B. In this example, the user has selected the "address" tag 
34A-34B, and requested that a user-defined placeholder be assigned to the tag. The 
user interface dialog box 40A shown in FIGURE 4A is then used to assign the text 
"Insert Address Here" as the user-defined placeholder for the tag 34A-34B. When the 
user then returns to the traditional editing mode, as shown in state 302, the user 
interface 30D shown in FIGURE 4C is displayed. As shown in FIGURE 4C, the 
placeholder 44A specified by the user in the dialog box 40C is displayed. The 
placeholder 44A is highlighted or otherwise distinguished to convey to the user that the 
placeholder 44A is not document content. 

While operating in the traditional editing mode, a user may select the 
placeholder utilizing a mouse cursor or by moving the insertion point into the area 
defined by the placeholder. When such a selection occurs, a transition from state 302 to 
state 303 occurs. At state 303, the placeholder is inverted or otherwise highlighted to 
indicate to the user that the placeholder 44A has been selected. This is illustrated in the 
user interface 30E shown in FIGURE 4D. 

Once the placeholder 44A has been selected, a user may begin typing. If 
the user does begin typing, the state machine 300 transitions from state 303 to state 304. 
At state 304, the insertion point is moved to a location within the tag corresponding to 
the selected placeholder and the typed data is inserted into the tag. Because the tag is 
no longer empty, the placeholder will not be displayed for the tag. However, the 
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placeholder is not deleted. Rather, the value of the placeholder is retained so that it 
may be displayed again in the event that the contents of the tag are deleted. 

FIGURES 4D, 4E and 4F illustrate the effects of typing following the 
selection of the placeholder 44A. In FIGURE 4D, the placeholder 44A has been 
selected. In FIGURE 4E, the user has typed the text "my address", thereby replacing 
the placeholder 44A with the text "my address." In FIGURE 4F, the user has returned 
to the tag editing mode to view the effects of the selection and typing on the markup 
language tags. As shown in FIGURE 4F, the text "my address" has been inserted into 
the tag 34A-34B. Accordingly, in this manner a user can insert content into a tag 
without having to actually view the tag itself. Once the user has completed typing, the 
state machine transitions back to state 302 from state 304. 

While the placeholder is selected in state 303, a user may also request 
that the tag be deleted. This request may be made, for instance, by selecting the delete 
key on a keyboard. If such a request is made while the placeholder 44A is selected, the 
state machine 300 transitions from state 303 to state 306, where the tag associated with 
the selected placeholder is deleted. The state machine 300 then transitions back to state 
302 for further editing in the traditional editing mode. In this manner, a user can delete 
a tag without viewing the tag and without having to return to the tag editing mode. 

A user may also utilize the placeholder 44A to move a tag. In particular, 
the user may select the placeholder by, for instance, selecting the placeholder with a 
mouse cursor. The user may then perform a "drag and drop" operation on the 
placeholder. The drag and drop operation will cause not only the placeholder to move, 
but also the tag associated with the placeholder. This occurs at state 308, shown in 
FIGURE 4. This allows a user to move a tag without viewing the tag and without 
having to return to the tag editing mode. 

It should be appreciated that although FIGURE 3 illustrates only a single 
path for transition between states 302 and 314, this transition may be made at any time. 
In this manner, a user can switch between the tag editing mode and the traditional 
editing mode at any time. When the transition is made from state 302 to state 314, the 
placeholders are removed from the display at state 310 and the markup language tags 
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are displayed at state 312. When the transition is made from state 314 to state 302, the 
tags are removed from the display at state 318 and the placeholders are displayed for all 
empty tags at state 320. For simplicity, all of the possible transitions between the 
various states have not been illustrated in FIGURE 3. 

The user interface 30H shown in FIGURE 5A illustrates a slightly more 
complex schema in tag editing mode. As shown in FIGURE 5A, the simple resume 
schema described above with reference to FIGURE 4F has been modified to include a 
number of additional tags. In particular, a "contactinfo" tag 48A-48B, a "name" tag 
50A-50B, a "firstname" tag 52A-52B, a "lastname" tag 54A-54B, and an "objective" 
tag 56A-56B have been added to the schema. However, as shown in FIGURE 5B, the 
view of the schema illustrate in FIGURE 5A is identical to that displayed in FIGURE 
4E even though multiple new markup language tags have been added. 

It should be appreciated that it would be very difficult for a user to enter 
text into any of the newly added tags while operating in the traditional editing mode 
shown in FIGURE 5B. However, in order to assist the user in this regard, tag names 
may be utilized as placeholders for all empty tags while operating in the traditional 
editing mode as described above. The user interface 30K shown in FIGURE 5D 
illustrates the operation of the word processing application program 10 in the traditional 
editing mode with the placeholders turned on. As shown in FIGURE 5D, the 
placeholder 44B is displayed for the tag 48A-B, the placeholder 44C is displayed for the 
tag 52A-52B, the placeholder 44D is displayed for the tag 54A-54B, and the 
placeholder 44D is displayed for the tag 56A-56B. It should be appreciated that the 
user-defined placeholder would be displayed for any of these tags had one been defined. 
Moreover, it should be appreciated that the placeholders 44B-44D may be acted upon in 
the manner described above to insert text into, delete, or move the corresponding tag. It 
should further be appreciated that a placeholder is not shown in FIGURE 5D for the tag 
50A-50B, because this tag is not empty. The tag 50A-50B includes the tags 52A-52B 
and 54A-54B. 

It should be appreciated that the placeholder for each markup language 
tag in the document 24 may be saved within the document. The placeholder, however, 
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is not persisted as content because the placeholder is an editing assistance feature and 
does not actually represent data. The placeholder for each element is therefore saved as 
an attribute on the element itself. For instance, the resulting XML stored for a tag 
named "fhame" and having an associated placeholder of "First Name" may be 

5 "<US0:mame w:placeholder = "First Name"> Brian </mame>". It should be 
appreciated that placeholders may also be added to XML documents programmatically 
by adding the appropriate attribute on each element for which a placeholder is desired. 

It should also be appreciated that the functionality provided by the 
placeholder may also be accessed through a document object model provided by the 

10 word processing application program 10. In particular, the functionality of the 
placeholder feature may be enable or disabled by setting a property exposed by a 
document object through the object model. Similarly, each tag may be exposed through 
the object model via an element object. Each element object may have a placeholder 
property which may be utilized to set or retrieve the value of the placeholder for the 

15 element. 

It should also be appreciated that the placeholder text may be specified in 
ways other than through the use of a user interface provided by a word processing 
application program. For instance, other ways of specifying placeholder text include: a 
separate configuration file; annotations to an XSD schema file; entries in a schema 

20 library; or any other method available for associating resources and information with an 
XML element, element type, or schema. 

It should also be appreciated that although the embodiments of the 
invention described herein are presented in the context of an application program for 
editing word processing documents containing markup language tags, the invention 

25 may be utilized in application programs for editing other types of documents that utilize 
markup language tags. For instance, the embodiments of the invention described herein 
may be utilized within a spreadsheet application program, a presentation application 
program, a drawing or computer-aided design application program, a database 
application program, or any other application program that permits markup operations 

30 through the use of embedded markup language tags. 
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Based on the foregoing, it should be appreciated that the various 
embodiments of the invention include a method, system, apparatus, and computer- 
readable medium for editing an electronic document containing markup language tags. 
The above specification, examples and data provide a complete description of the 
manufacture and use of the composition of the invention. Since many embodiments of 
the invention can be made without departing from the spirit and scope of the invention, 
the invention resides in the claims hereinafter appended. 
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